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Abstract 
Novel nanocarbons were synthesized from well-defined phase-separated polyacrylonitrile-poly(n-butyl acrylate) 
(PAN-b-PBA) diblock copolymers by pyrolysis, during which PAN domains were converted into carbon with 
concomitant decomposition of the PBA phase. The nanostructure of most of these materials resembled the 
morphology of their block copolymer precursors. Therefore, this new pathway allows for a control over nanocarbon 
architecture through a simple manipulation of block copolymer structure, including its composition and molecular 
weight.  A variety of nanoscale morphologies, such as carbon (hemi)spheres, cylinders and lamellae were prepared 
using this route. Remarkably, this pathway opens an excellent chance to prepare thin or thick-film based carbons, 
which are usually difficult to be obtained by other methods, including the use of silica templates. The block 
copolymer precursors and corresponding nanostructured carbons were characterized by a variety of techniques, 
including atomic force microscopy, differential scanning calorimetry, thermogravimetry, transmission electron 
microscopy (TEM), X-ray diffraction, and Raman spectroscopy. Thermal behavior of PAN and PBA segments was 
thoroughly investigated and clarified. The carbons derived from PAN-b-PBA copolymers exhibit a certain degree of 
stacking of graphene sheets into semi-graphitic domains, but the degree of perfection of these structures is low. 
Further studies indicate that these carbon materials display nanoporosity in both bulk and film states, as determined 
by TEM and nitrogen adsorption. Our study of these materials is one of the earliest reports on the preparation of 
nanoporous carbons from block copolymers and our approach appears to be very convenient and attractive in 
applications requiring well-defined nanostructured carbon films. 
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